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preferentially adopted by consumers who appear to be less affected by distortions: wealthy environmentalist homeowners. However, we also show theoretically that the efficiency gains from "tagging'' are larger when uniform subsidies are poorly-targeted.
I. A Model of Optimal Subsidies and Targeting
Our model is a minor modification of the model in Allcott and Taubinsky (forthcoming)-henceforth, AT. A unit mass of consumers make a binary choice, which in our case represents whether or not to purchase an energy efficient good such as insulation or a hybrid car. The good is produced at a constant marginal cost c in a perfectly competitive market. A policymaker can set subsidy s , so the good's price is p = c − s .
The social value of purchasing the good is v , but consumers have perceived private valuations v ˆ = v − d . The "distortion'' d arises from the market failures listed above, such as externalities and internalities. Positive (negative) d means that consumers are distorted away from (toward) the energy efficient good. We model two distortion types j ∈ {L, H} , with population shares α j and distortions d L < d H .
1 Consumers purchase the good if and only if v ˆ > p .
Z denotes consumers' initial wealth, F j denotes type j 's cumulative distribution of v ˆ and is assumed to be differentiable, Q j (p) denotes the share of type j consumers who purchase, and
, where R(s) is a lump-sum transfer that funds the subsidy.
A. The Implications of a Poorly-Targeted Subsidy
Let _ d = ∑ α j d j denote the population average distortion, and define "targeting'' as a measure of whether high-distortion types are more responsive to the subsidy:
. We refer to a subsidy as well-targeted (poorly-targeted) if τ (s) is high (low).
Following AT, the welfare impact of a marginal increase in the subsidy s is
Thus, a poorly-targeted subsidy generates lower welfare gains than a well-targeted subsidy.
The first order condition for equation (1) shows that the optimal subsidy must satisfy
Because D ′ < 0 , the optimal subsidy is increasing in τ (s) . Thus, a poorly-targeted energy efficiency subsidy could optimally be small, even if the population average distortion is large.
B. Tagging Is More Valuable With Poor Targeting
We now study the gains from "tagging'' (Akerlof 1978 
II. Empirical Results

A. Distortions Are Heterogeneous on Observables
Columns 1-3 of Table 1 test whether environmentalists have different factual beliefs about the financial savings from energy efficient goods. Although the exact variables differ by data source, Environmentalist is a variable ranging from 0-1 that measures individuals' self-reported level of environmentalism. Column 1 uses the AT data from the Time-Sharing Experiments for the Social Sciences (TESS) survey panel, showing that The VOAS also asks consumers how precisely they calculated fuel costs when purchasing their vehicles; we normalize this "fuel cost calculation effort'' to standard deviation one. Column 4 shows that environmentalists exert 0.19 standard deviations more effort, which suggests that environmentalists have lower d from inattention to energy costs.
B. Characteristics of Energy Efficiency
Subsidy Adopters Table 2 presents characteristics correlated with take-up of energy efficiency subsidies. Column 1 analyzes energy efficiency program participation at a large utility in the United States. The dependent variable is an indicator for whether the household claimed a utility-provided subsidy for energy efficient appliances, insulation, heating, ventilation, and air conditioning, or similar investments between January 2007 and April 2009. Subsidy recipients are wealthier, which suggests that the subsidies are poorly targeted to address credit constraints. Take-up is much lower at rental homes, which suggests that the subsidies are also poorly targeted toward "landlord-tenant'' information asymmetries. Subsidy recipients are also more likely to have solar energy systems or voluntarily pay extra for renewable energy as part of the utility's green pricing program, suggesting that they are environmentalists who are already relatively knowledgeable about energy-related matters. We note that any uninternalized energy use externalities would optimally be addressed by setting electricity prices at social marginal cost, and this utility provides electricity from relatively low-pollution sources.
Column 2 considers the federal Residential Energy Credits, which provide income tax credits for home energy efficiency investments.
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TESS asks all survey participants if they qualified for this credit in the past two years, and the sample combines all TESS data from AT and Allcott (2013) . Column 3 considers hybrid vehicle ownership, which has been heavily subsidized by federal, state, and local governments. In these two columns, adopters are again wealthier and more environmentalist. Furthermore, the VOAS fuel cost calculation effort coefficients are positive, suggesting that more attentive (lower-d ) consumers are more likely to take up, even conditional on environmentalism.
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Two mechanisms could generate these results. First, many consumers are unaware that energy efficiency subsidies are available, and the types of consumers that are more aware of subsidies might also be more attentive to energy costs. Column 4 corroborates this using a question from the AT TESS survey, which asked consumers whether energy efficiency rebates or loans are available in their area. There were five possible responses: "Yes,'' "I think so, but I'm not sure,'' "I'm not sure at all,'' "I think not, but I'm not sure,'' and "No.'' Rebates or loans exist in most parts of the United States, although many consumers are unaware of this: 38 percent of consumers gave one of the latter three responses. We code responses from 1-5, with 5 being "Yes'' and 1 being "No,'' and normalize the variable to standard deviation one. Regression results show that environmentalists are 0.248 standard deviations more likely to be aware of subsidies, which mechanically will make them more responsive to subsidies.
When combined with the above result that environmentalists have lower d from beliefs and attention, this causes poor targeting.
Second, the bottom row of Table 2 shows that the subsidies studied in columns 1-3 are applied to niche goods with small market shares, so only consumers with high perceived valuation v ˆ will tend to be marginal to a moderate subsidy. Lowd environmentalist consumers are more likely to be high v ˆ because they experience warm glow from conserving energy, which generates a negative covariance between d and v ˆ .
There is one important caveat to these results: columns 1-3 study the average adopters, not the marginal consumers. Marginal and average are equivalent if no consumer would purchase the energy efficient good without the subsidy, i.e., if D(c) = 0 . This assumption is tenuous, and direct identification of the marginal consumer would be crucial for developing this into a fully persuasive argument. (AT present one empirical design to identify the average marginal distortion.) Notwithstanding, the results do unambiguously show that these subsidies are regressive, as they preferentially accrue to wealthier consumers.
III. Policy Implications
There are two policy implications. First, corrective energy efficiency subsidies cannot be justified simply by the generic argument that "market distortions reduce energy efficiency investments''-we need to show that consumers affected by distortions are also affected by the subsidies. Even if these subsidies cause energy conservation, from a welfare perspective it matters who is conserving.
Second, tagging could increase the welfare gains from energy efficiency subsidies. Indeed, Proposition 1 shows that tagging becomes more valuable when existing subsidies are more poorly-targeted. Tagging could involve limiting subsidy eligibility to low-income households, rental properties, or consumers who have not yet participated in other utility programs (because previous program participation suggests being well-informed about energy). If restricting eligibility is not institutionally feasible, targeted marketing at these groups would also generate gains. Interestingly, some utilities do the opposite-they target marketing at environmentalists and previous program participants because they are more likely to be interested in energy efficiency. While this may be a cost-effective way to comply with existing energy efficiency regulation, our analysis shows that this may be economically inefficient.
